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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Automotive Electrical Equipment Sectional Committee had been approved by the Transport 
Engineering Division Council. 

While preparing this standard assistance has also been derived from SAE J-541 'Voltage Drop for 
Starting Motor Circuits'. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )'. The number of 
significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 
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1 SCOPE 

1.1 This standard recommends the maximum 
resistance in starter motor and solenoid circuits 
measured by volt-ampere method. It is 
applicable to cars, commercial vehicles and ofF- 
highway vehicles. 

1.2 It does not apply to two wheeled vehicles 
and their three wheeled derivatives. 

2 REFERENCE 

The following Indian Standard is necessary 
adjunct to this standard: 



IS No. 

IS 2465 : 1984 



Title 

Cables for motor vehicles 
( second revision ) 



3 TERMINOLOGY 

3.1 Main Circuit 

The complete electrical circuit from battery to 
the starter main terminal and from starter to 
earth including resistance of contacts of battery 
isolator switch. 

3.2 Solenoid Circnit 

The circuit from the battery terminal to the 
starter solenoid terminal including the starter 
panel switch contacts and other relay contacts. 



3.3 Voltage Drop 

The voltage measured across any two specified 
points in a given circuit. 

4 TEST REQUIREMENTS 

4.1 The test equipment shall comprise of a dc- 
voltmeter ( range 0-1 V ) capable of reading 
accurately to 0001 V and a dc-ammeter ( range 
0-100 A ) capable of reading accurately to 2 A 
and a thermometer for measuring ambient 
temperature accurately to 0'5*C. The measuring 
equipment shall be of class 1 category. 

4.2 The circuit for the measurement of voltage, 
current and resistance is shown in Fig. 1 and 2. 

4.2.1 All the electrical joints shall be firm and 
without any loose contacts. 



4.2.2 The cables 
IS 2465 : 1984. 



shall be in accordance with 



4.3 Test Procedare 

4.3.1 A current Ai is passed through the posi- 
tive circuit by using the battery. The voltage 
drop Vi in the circuit between battery and starter 
is measured. The resistance Ri is computed for 
this circuit ( see 4.4.1 ). 

4.3.2 A current Az is passed through the starter- 
earth return circuit and voltage drop V^ is 
measured. Resistance R2 is computed for this 
circuit ( see 4.4.2 ). 
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Fig. 1 Circuit Diagram for Measurement of Resistances 
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Fig. 2 Measurement of Voltage in Starter Circuit 

43 3 A current A^ is passed through the 4.4.5 The resistance in the main starter circuit 

solenoid circuit and the voltage drop Vz is and solenoid circuit shall be computed at 20^C 

measured. Resistance i?3 is then computed for using the followmg formula: 
this circuit { see 4.4.3 ). 



4.4 Calculations for Resistances 
4.4.1 Positive Circuit 



R2Q — 



Rr 



Ki 



Resistance in the circuit Ri = ~-~^ ohms 



^20- j^^( r»20) 
where 

i?2o= resistance at 20'*C, in ohms; 

/?y= resistance at T°C, in ohm; 

r= ambient temperature, in °C; and 
a=for copper is 0*004. 



where 

y4i= current passed through the circuit, in 

amperes; and 5 VALUES OF RESISTANCES 

Fi=voltage drop measured in the circuit, ^ ^ ^j^^ resistances computed at 20°C in 4.4.5 
in volts. sjiall not exceed the values specified in Table 

4.4.2 Starter-Earth Return Circuit 

Resistance in the circuit R^ = ~r ohms 

where 

^2= current passed through the in circuit, 

amperes; and 
F2=voltage drop measured in the circuit, in passenger 
vohs. 

4.4.3 Solenoid Circuit 

Resistance in solenoid circuit Rs — —;- ohms 

Az 

where 

^3= current passed through the circuit, in 
amperes; and 

Fs— voltage drop measured in the circuit, 
in volts. 

4.4.4 Main Starter Circuit 
Total resistance in the main starter circuit 



given below: 
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12 
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Commercial 
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vehicles 








( up to 6t ) 


24 


0-004 


009 


and tractors 








Commercial 
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0-001 7 
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vehicles 








( > 6^ up to 


24 


0-004 


009 
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Commercial 


12 
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005 


vehicles 








( > 10/ and 


24 


0-001 7 


009 


oflf-highway 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Irdian Standards. 
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